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Some Fallacies in the Interpretation of Data Covering 
Vaccination Against Bang's Disease 
R. R. BIRCH, D.V.M., PH.D. * 
THE new interest in calfhood vaccin-
ation against Bang's disease is bring-
ing out some interpretations, both of field 
observations and experimental data, that 
require the closest scrutiny if we are to 
evaluate correctly the effectiveness of 
artificial immunization. Certain fallacies 
and half-truths have for years beset the 
publications dealing with all preventive 
measures used against the disease, and 
it may be helpful to point out a few of 
these as we approach the flood of reports 
on calfhood vaccination that is sure to 
appear in the near future. 
Standard Fallacy 
One standard fallacy, so old and so 
frequently pointed out that one would 
hesit?te to mention it again were it not 
still extant, is to limit our observations 
to the abortion rate, or occasionally to 
the reproduction record, in a herd before 
and after vaccination. "There was a high 
abortion rate in the herd, we vaccinated, 
and the rate immediately dropped." How 
oft€D do we hear this statement! It is so 
easy to fall into the error of comparing 
only what happened before preventive 
treatment was applied with what hap-
pened afterward, without comparing, as 
well, what took place afterward with 
what would have taken place had no 
preventive treatment been applied. The 
re::ults of the latter comparison can be 
approximated only by using enormous 
numbers of animals over a period of 
years, or by using controls with lesser 
numbers. Bang's disease is far too er-
ratic in its eff2ct on the individual, and in 
it::, spread through a herd, to lend itself 
to determinations that would be conclu-
sive if applied to regularly transmissible 
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and highly fatal diseases such as rinder-
pest and hog cholera. 
Exposure 
Then, in making our interpretations 
are we always sure that our vaccinated 
animals actually have been exposed? It 
is not enough to know that they have 
been in contact with blood reactors. For 
example, we recently tested a herd and 
found twelve reactors. The chart cover-
ing a test made a year previously showed 
the same twelve reactors. There had 
been no spread during the entire year, 
and no preventive measures whatever 
had been applied. We know that the law 
of chance gives us, in chronic blood re-
actors, only about one parturition period 
in six during which there is spread of 
Bang bacilli in the discharges from the 
genital tract at calving time. In this par-
ticular herd, although the normal expec-
tation among the twelve reactors would 
have been two spreaders, there probably 
had been none, and this brings us to 
another important point regarding ex-
posure. It must produce extensive spread 
among controls in order to be accepted 
as a conclusive test of the immunity of 
vaccinates. 
There are appearing at present certain 
reforts of field herds in which the calves 
C"re vaccinated as a routine procedure and 
the adult groups which eventually re-
ceive the vaccinated calves are tested 
and kept free of blood reactors. The ob-
jectives scught are a degree of resistance 
on the one hand and protection from 
exposure on the other. These are com-
mendable objectives, even if only partial-
ly att2ined, and the reports are valuable, 
but they do not provide a safe criterion 
by which to evaluate the immunity cre-
ated by vaccination. There is lacking 
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known exposure of the vaccinates to a 
strain of the Bang bacillus proved to be 
capable of transmitting rapidly from cow 
to cow. 
Data Compilation 
In all experimental work, and in com-
piling data in field herds our selection of 
the original animals normally will in-
clude: limited numbers of solidly immune 
animals; limited numbers of moderately 
susceptible animals that contract the 
disease and recover; large numbers of 
animals that contract the disease and 
eventually acquire a degree of tolerance 
for it, but never recover; and a consider-
able number of highly susceptible ani-
mals that break down rapidly and do not 
subsequently build up measurable re-
sistance. In selecting animals for experi-
mental purposes one cannot determine in 
advance which group any particular ani-
mal will represent, hence in the selection 
the law of chance must be allowed full 
play. This means that numbers are the 
only protection against gross errors in 
interpretation, even when controls are 
used. 
In general terms, experimental data 
covering all phases of Bang's disease, in-
cluding immunization, have been made 
defective or valueless through lack of 
sufficient numbers, while field data have 
suffered more frequently in interpreta-
tion through lack of complete knowledge 
of the status quo in the beginning, and 
through the absence of controls. 
Inconsistencies 
In interpreting the effectiveness of ar-
tificial immunization the observed abor-
tion rate often is given too much weight, 
whereas it is merely one of several im-
portant factors. Other essential data in-
clude, among both vaccinates and con-
trols, the number of animals actually in-
fected under exposure, the number of 
spreaders that appear, and the number 
of live, healthy calves produced during 
the period of observation. 
As one looks back over the vast ac-
cumulation of data covering attempts to 
immunize against Bang's disease, he sees 
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an inconsistent and checkered record. 
The inherently erratic nature of the dis-
ease, leading to some of the distorted in-
terpretations we have mentioned, and to 
many others equally ill-founded, has been 
a contributing factor in this confusion. 
But all the confusion does not derive 
from faults in interpretation. In addition 
there have been hit-or-miss plans and 
practices introducing so many unneces-
sary factors that a single one cannot be 
isolated and evaluated. As an example 
of this tendency, just now we are inter-
ested in calfhood vaccination with smooth 
cultures of Strain 19, but already we are 
doing violence to methods that would 
enable us to appraise accurately the value 
of this strain used, as just indicated, as 
an immunizing agent. Without extensive 
knowledge of the pathogenicity of Strain 
19 for mature cattle, we are, in the field, 
crowding its use into this group; without 
supporting evidence of its value when 
thus employed we are using it to "immu-
nize" reacting cows, untested cows, even 
bulls and pregnant cows; and with sub-
stantial though inconclusive evidence 
that in heifers it must be used long be-
fore the time of breeding in order to 
build up maximum resistance, we are 
constantly shortening the intervai be-
tween the date of vaccination and the 
date of breeding. Thus we introduce fac-
tors that divert and confuse, and do not 
clarify. In short, we abuse vaccination. 
Looking backward, then, in an effort 
to extract information from the numer-
ous experiments and experiences cover-
ing immunization against Bang's disease, 
we find much to reject, a little to accept 
and build on. We see deficiencies, now 
easily corrected, which have been re-
sponsible for at least some of the seeming 
inconsistencies that have appeared regu-
larly in our publications. 
Interpretation of Future Data 
Looking forward, if we are to avoid 
the errors in interpretation that have be-
set us in the past we will do well, after 
reading each publication on artificial im-
munization, to assure ourselves of affir-
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rest of the nervous system through its 
nervous tracts connecting it with other 
divisions of the brain. If the cerebral 
hemispheres in a chicken are removed· 
the animal evidences no marked defect 
of movement. However, such an animal 
is not sensitive to light or sound. It will 
not pick up grain and must be fed. Such 
an animal can walk around and avoid 
obstacles. Its ability to perch and main-
tain its equilibrium is not lost. 
------~.:~o------~ 
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mative answers to the following ques-
tions, or to make due deductions if 
negative answers are indicated: 
1. Have enough animals been used to 
make sure that the results have not been 
clouded by the unavoidable selection of 
natural immunes and semi-immunes? 
2. Have sufficient numbers of controls 
been employed? 
3. Do the vaccinates and controls in-
clude reasonably well-defined groups as 
regards age and condition (calves, non-
reacting open cows, reacting open cows, 
etc.) ? 
4. Has there been natural exposure, 
capable of infecting controls regularly? 
5. Are there accurate data on the 
blood titer of all animals, on their status 
as spreaders from the milk and genital 
tract, on the abortion rate, and on the 
reproductive efficiency? 
6. Has the experiment been continued 
long enough to provide data on the dur-
ation of the immunity that is established? 
7. Has the strain used in preparing the 
vaccine been carefully checked to in-
sure the employment of smooth cultures? 
Obviously, these questions do not fur-
nish in detail a complete criterion on 
which to base our judgment. They do, 
though, include essential points, for any 
one of the number, omitted, would ser-
iously diminish or completely destroy the 
value of an experiment designed to de-
termine the immunizing power of a vac-
cine. 
Ofken lJour cLient asks about a 
• 
safe food for his pets---
You can safely recommend this first canned food 
to be granted the Seal of Approval of the American 
Animal Hospital Association, and of the American 
Veterinary Medical Association. You know by the 
Seal, that this food has been proved by impartial 
tests, to be nutritionally adequate and palatably ac-
ceptable to the normal cat or dog. 
HILL~S DOG FOOD 
Ingredients are red muscle meat, meat by-products, green bone, wheat. 
corn. barley. and salt. The following analysis is guaranteed: 
Protein. Min. 10%. Fat, 2.00%. Crude Fibre. Max. 1.00%. 
The quantity to be fed will vary under different conditions, and the 
user is advised to consult his veterinarian about his particular feed-
ing problem. 
Ask your Dealer for Hill's Dog Food-
The Seal of Approval is on every can. 
For test sample, write HILL PACKING CO., Dept. VSI, Topeka, Kansas 
Sj!ring--I94 0 I35 
